In the previous communications,'," we de scribed that cephalosporin C (CPC) negative mutants were obtained from Cephalosporium acremonium by treatment with N-methyl-N'-nitro-N-nitrosoguanidine (NTG), and among these mutants, strains Nos. 20, 29, 36 and 40 were found to exclusively accumulate de acetylcephalosporin C (DCPC) from the early period of fermentation. The examination of intra-and extra-cellular CPC acetyl-hydrolase suggested that the accumulation of DCPC by these mutants was due to the genetic deletion of the terminal step of CPC biosynthesis. Culture conditions. The composition of the soluble medium and the cultural conditions were the same as those described previously. 3) Derivation of CPC producing revertant from DCPCproducing mutant No. 40. The procedure of NTG treatment was the same as reported previously.1,2) After the treatment, each survivor was transplanted onto a small piece of agarl,4) and incubated at 28°C for 6 days. The agar piece was placed on a bioassay plate containing penicillinase seeded with Alcaligenes faecalis ATCC 8750 and incubated at 37°C for 15 hr. Colonies with halo were selected as revertants.
Assay of acetyl CoA: DCPC acetyltransferase. The reaction mixture containing 15 µl of 0.5 M potassium phosphate buffer (pH 7.5), 5µl of 22.8 mm DCPC, 5 µl of 7.8 mm acetyl CoA, 5µl of 83.5 mµCi acetyl-l-14C-CoA (159 ,315 cpm), 10 µl of 20 mm MgSO4 and 10 µl of enzyme solution was incubated for 15 min at 30°C. The reaction was stopped by adding 30 µl of ethanol. The whole mixture was then streaked on Whatman No. I filter paper. After electrophoresis, the radioactivity of the CPC corresponding zone was determined with an Aloka liquid scintillation counter. The counting vials contained 10 ml of scintillation solvent which was composed of naphthalene (10%), 2,5-diphenyloxazole (1.2%), 1,4-bis[2-(5-phenyloxazol yl)]-benzene (0.03%), dioxane (72%, v/v), toluene (13.5 %, v/v) and methanol (4.5 %, v/v).
Preparation of cell free extracts.
Each strain was grown in the soluble medium at 28°C for 4 days. The cells were harvested by centrifugation at 10,400 x g below 5°C, and washed three times with 0.5% KCl. Thirty grams of wet cells were suspended in 9 ml of 0.01 M potassium phosphate buffer (pH 7.0) containing 1 mM 2-mercaptoethanol. The cells were treated at 200 W for 30 min with a sonic oscillator (Kubota Model 200 M), and then frozen overnight. After centrifugation of the thawed sonicate for 30 min at 20,200 x g, the supernatant was used for assay of the enzyme activity.
Paper electrophoresis and chromatography.
Paper electrophoresis was carried out on Whatman No. 1 paper (12 x 42 cm) at 95 V/cm for 30 min in 0.1 M formate buffer (pH 2.8).
Paper chromatography was performed on Whatman No. 1 paper in the following solvent systems: (A) nbutanol-acetic acid-water (4: 1: 4, v/v) and (B) npropanol-water (7: 3, v/v).
Determination of protein concentration.
The deter mination of protein was carried out by the method of Lowry et al.5) using bovine serum albumin as a standard.
Materials.
N-Methyl-N'-nitro-N-nitrosoguanidine was the product of Aldrich Chemical Co., Ltd. Peni cillinase was obtained from Schwarz-Mann Co., Ltd. Acetyl-1-14C-CoA (sp. act. 5.8 mCi/mmole) was purchased from the Radiochemical Centre, Amersham. Cephalosporin C and DCPC were prepared in our research laboratory.
RESULTS
Enzymatic synthesis of radioactive CPC by cell free system A potent CPC producer, the strain No. 52-54, was grown in the soluble medium. After 4 days of cultivation, the cells were harvested, washed with 0.5 % KCl, suspended in the buf fer and disrupted sonically. Sonic extracts thus obtained were assayed for DCPC acetylating activity, using DCPC and acetyl-1-14C-CoA as substrates. The protein concentration of these extracts was 37.5 mg per ml. As shown in Fig. 1 , major radioactivity was detected at the position corresponding to authentic CPC. The radioactive product was eluted and con centrated according to the description in Fig.  2 . To identify the radioactive product, an aliquot of the solution was subjected to paper chromatography. The radioactive compound had the same Rf value as that of authentic CPC in the two solvent systems (Fig. 2) . From these results, it appears that DCPC was en zymatically acetylated to CPC by acetyl CoA: DCPC acetyltransferase. The reaction was carried out using the standard assay system. The reaction mixture was subjected to paper electrophoresis as given under MATERIALS AND METHODS. The paper was cut into 1 cm pieces and radioactivity of each piece (1 x 8 cm) was counted by the liquid scintillation counter. The fractions corresponding to CPC after paper electro phoresis (see Fig. 1 ) were eluted with distilled water, followed by evaporation in vacuo, and the dried sample was dissolved in 20 pl of distilled water. An aliquot (10 µl) of the sample was chromatographed on Whatman No. I paper using the descending technique. The paper was cut at intervals of 1 cm and radioactivity of each piece (1 x 4 cm) was counted by the liquid scintillation counter. (1), n-butanol-acetic acidwater (4: 1: 4, v/v); (2), n-propanol-water (7: 3, v/v).
was demonstrated using the cell-free extracts.
To clarify the properties of the enzyme, the cell-free extracts were dialyzed overnight against 0.01 M Tris-HC1 buffer (pH 7.5) containing 1 mm 2-mercaptoethanol. The dialysate was used as an enzyme preparation for the in vestigation of the acetyltransferase.
FIG. 3. Effect of Incubation
Time on CPC Formation.
The reaction was carried out at 30°C for the indicated time.
FIG. 4. Relationship between Enzyme Concentration
and CPC Formed.
The reaction was carried out under the standard assay conditions with varying amounts of the enzyme preparation.
TABLE I. EFFECT OF REACTION COMPONENTS ON CPC FORMATION FROM DCPC
The standard assay method was used except for the omission of the indicated substances.
FIG. 5. Effect of pH on Enzyme Activity.
The enzyme activity was measured under the standard assay conditions using the following buffer: potassium phosphate buffer (0) or Tris-HCl buffer (0). 1) Relationship between CPC formation and enzyme concentration. Under the standard assay conditions, the reaction proceeded line arly for at least 15 min (Fig. 3 ) and the CPC formation was proportional to the enzyme con centration (Fig. 4) .
2) Effect of reaction components on CPC formation from DCPC. Cephalosporin C formation was dependent on the addition of acetyl CoA, Mg2+ and DCPC to the reaction system (Table I) .
3) Effect of pH on enzyme activity. The effect of pH on the enzyme activity was ex amined at various pH from 6.5 to 9.0. As shown in Fig. 5 , the optimal pH was found to be 7.0 to 7.5. 4) Effect of metal ions on enzyme activity. The effect of metal ions on the enzyme activity was examined. As shown in Table II , the enzyme was most effectively activated by Mg2+, and slightly by Mn2+, Zn2+. Co2+, Cd2+ and Ba2+
Examination of acetyl CoA: DCPC acetyltrans ferase activity of various strains
As described above, the existence of acetyl CoA: DCPC acetyltransferase was demon strated for the first time in the cell-free extracts of the CPC potent producer, the strain No. 52-54.
To clarify the role of the en zyme in CPC biosynthesis, cell-free extracts were prepared from various mutants with sonic treatment and assayed for the enzyme activity. The histograms show the distribution of radioactivity after enzymatic acetylation of DCPC (Fig. 6 ). The results demonstrate that the The experiments were carried out as described in Fig. 1 except for the employment of cell-free extracts from various strains. 
